70 fields in the Columbia Basin. The ABSTRACT fields were selected to represent the entire Thomas, P. E. 1983. Sources and dissemination of potato viruses in the Columbia Basin of the Basin and samples were taken at northwestern United States. Plant Disease 67: 744-747. locations to represent all areas of each field. The tubers were stored at 4 C until The incidence of efficiently aphid-transmitted potato leafroll virus (PLRV) and potato virus Y March, when two plants were grown (PVY) increased 1,600 and 2,000%, respectively, during the growing season in potato fields of the from each tuber in a glass greenhoi Columbia Basin, whereas the incidence of viruses more dependent upon mechanical transmission, soilbed deficient in nitrogen (to in potato viruses X (PVX) and S (PVS), increased only 600 and 350%, respectively. Volunteer potato plants were implicated as the chief sources of virus vectors and of inoculum, accounting for the PLRV symptoms) at 24-28 C. Each plant increases in incidence of PLRV and PVY. The volunteers arose from tubers missed during harvest was then indexed for potato viruses A, M, of the previous year, often growing profusely in fields planted to wheat or corn following potatoes S, X, Y, and PLRV. Visual symptoms in in the cropping rotation and had the same virus incidence as fall-harvested tubers. Large numbers the young plants were used to identify of aphids were present on volunteers in wheat and cornfields but not in potato fields by mid-June.
and Mondor (6) in the late 1960s showed possible that they were a major source of diagnostic hosts for potato viruses A and that more than 40% of the tubers inoculum for the potato virus diseases Y, respectively (13, 15) . harvested were infected with potato that occur there.
Virus content of seed potatoes. leafroll virus (PLRV). Other reports
Because of the high aphid populations Incidence of virus infection was deterconcerning occurrence of potato viruses in the Columbia Basin (6), even low mined in each of the seed potato samples in potato fields of the Columbia Basin are incidence of seed infection could be very submitted to the 1979 Washington lacking.
important in the epidemiology of potato Foundation Seed Trials. These samples The objectives of these studies were to viruses. Thus, seed tubers were investirepresented seed lots under increase by survey potato fields of the Columbia gated as a second potential source of virus growers and destined to be sold in the Basin for the major potato virus diseases, inoculum. Seed infection eliminates the Columbia Basin as commercial seed to determine the primary sources of virus requirement for movement of viruses potatoes for the next season. A 3-cm-long inocula, and to determine the means of from outside sources into the potato field. section of the growing end of each of 48 virus dissemination from sources to the This movement is a particularly difficult randomly selected tubers in each seed lot growing potato crop.
step in dissemination of viruses transwas planted in a screenhouse in May. The Potato viruses overwinter in tubers mitted by contact, by soil-inhabiting young plants were inspected visually for missed in the previous harvest (3) same experimental plots used to determine the survival of viruses overwintering in the tubers. A leaflet near Table 3 . Survival of potato viruses in tubers the Columbia Basin (Table 1) was infected with PVS, 16 were partially relatively low compared with that in infected at an average incidence of 52%, harvested tubers and volunteer potato tubers harvested in the fall (Table 2 ). Of and 13 were free of PVS (Table 1) . Only plants collected from the same experi-403 seed lots in the 1977 Washington 14 seed lots were totally infected with mental plots (Table 3) . Because fumigating Seed Lot Trials, only 20 lots contained PVX, 31 were partially infected at an the soil with telone C-17, growing winter one or more plants with PLRV symptoms average incidence of 26%, and 32 were wheat after potatoes, and treating potato and the highest incidence was about 5%.
free of PVX. No commercial fields were foliage with maleic hydrazide all reduce Mosaic symptoms occurred in only 37 of free of either latent virus at harvest (Table   numbers of volunteers (9), it seemed the seed lots, with the highest incidence 2). Incidence of infection in fields less possible that these treatments might have about 4%. Results of clinical diagnosis than totally infected at harvest ranged a greater effect on tubers already (Table 1) indicated that incidence of virus from 8 to 78%, and from 6 to 66% for weakened by virus infection than on infection in the seed tubers submitted for PVS and PVX, respectively, healthy tubers. None of these treatments, the seed lot trials was somewhat higher
Overwinter survival of viruses in tubers however, changed the incidence of than the field readings indicated, in the field. There were no differences in infection in volunteers from that in fall-
In contrast, over 90% of the tubers incidence of virus infection between fallharvested tubers or from that in One or more aphids were found in only the initial sampling on 1 June based on corresponding fallow plots (Table 4) . seven of 28 commercial potato fields diagnostic tests (Fig. 1) . Incidence Neither maleic hydrazide nor telone C-17 sampled on 15 June. Four fields had one remained nearly constant through midaffected numbers of aphids per leaflet on aphid, two had two aphids, and one had July, then increased rapidly to 30% at the volunteer plants. Volunteer plants in the five. The fields in which aphids were last sampling on 17 August; however, only 7.5% of these plants had symptoms of PLRV on 17 August and 1.5% had PVY-type symptoms. Based on symptoms on plants grown from tubers harvested Z 3 0 from plants sampled on 17 August, 34% 0 were infected with PLRV. At the final reading, most of the 28 fields monitored had either a relatively W high or a low virus incidence (Fig. 2) . The U.
high-incidence category peaked in the Z 20 60-69 percentile range, which contained 2 21% of the fields and 44% of the infected plants in the 28 fields. Fourteen fields with the highest incidence contained 89% W of the PLRV-infected plants, and the Q mean increase in incidence of PLRV in Z 10 these fields was 25-fold. In the low-W incidence category, the 0-9 percentile --range contained 32% of the fields but only €* 3.6% of the infected plants. (9), the virus content of volunteers reflects the previous __.
_.
•year's virus disease incidence. Furthermore, populations of aphid vectors built 
CC)
were essentially no aphids in potato fields
INCIDEN=CE OF INF'ECTION (%)
as late as 14 June. Yet, arapidincreasein Fig. 2 . Percentile distribution of 28 Columbia Basin potato fields according to incidence of incidence of PLRV began in late July and infection with potato leafroll virus.
early August. Only a massive influx of viruliferous aphids from outside sources plants by PVY is even slower than it is by seed lots were less than totally infected could account for such an increase, and PLRV (1). Increase in virus incidence, indicates that these lots originated from the influx would need to occur soon after however, was greater for PVY than for PVS-free nuclear stocks. The fact that 13 the 14 June aphid counts because a 5-to PLRV. Its rate of dissemination from seed lots were free of PVS suggests that 6-wk incubation period is required after local sources is favored because it is reinfection can be prevented under inoculation at midseason for detection of styletborne. In addition, the mid-June proper management. Growers are PLRV (10). Powell and Mondor (6) aphid migration occurs at a time when the controlling PVX more successfully than described a major aphid migration in the residual level of the systemic insecticides PVS. Nearly four times as many more Columbia Basin that characteristicajly applied in the soil at plant emergence is seed lots were totally PVS-as PVXbegins in mid-June. Such a migration falling below that required to kill aphids infected, 2.5 times as many were free of could account for the large influx of (D. M. Powell,personal communication) . PVX than of PVS, and twice as many viruliferous aphids into potato fields Under these conditions, aphids may live tubers were PVS-as PVX-infected in originating from the volunteer plants in for some time and the systemic insecticides partially infected seed lots. wheat and corn fields.
actually stimulate rate of virus transMuch potential primary inoculum was mission (8) 
